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CLAIMS 



, compr 



An antifuse structure in an integrated circuit, comprising: 
first and second noncontacting conductive menabers; and 
means for moving the second conductive member relative the first 
conductive member. 



2. The antifuse structure of claim 1, wherefn the means for moving the second 
conductive member comprises a material composition including a gas in solid 
solution. 

3. The antifuse structure of claim lywherein the means for moving the second 
conductive member comprises a material composition including hydrogen in solid 
solution or in a hydride phase. 



4. The antifuse structure of claiin 1, wherein the means for moving the second 



conductive member comprises at least one of titanium, hafnium, niobium, tantalum, 
thorium, vanadium, and zirconiunfi, and hydrogen in solid solution or in a hydride 
phase. 



5. The antifuse structure of claim 1 , wherein the means for moving the second 
conductive member comprises a thin-film resistor and a layer comprising at least 
one of the following compoiinds: Pb304, PbOj, HgO, Ag20, MnOj, AgjO, K3N, 
Rb3N, ReNo 43, C03N, NiaN,/ or Cd3N2. 



An antifuse structure in an integrated circuit, comprising: 

// 

first and second noncontacting conductive members; and 

I 

a layer comprising a gas in solid solution or a hydride phase adjacent to one 

/ 

of the first and second noncontactmg conductive members. 
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7. The antifuse structure of claim 6, wherein the la\|br comprises a material 
composition including hydrogen in solid solution or in^ hydride phase. 



8. The antifuse structure of claim 6, wherein the layer comprises at least one of 
titanium, hafnium, niobium, tantalum, thorium, vanadium, and zirconium, and 
hydrogen in solid solution or in a hydride phaseV 



9. The antifuse structure of claim 6, wherein the first noncontacting conductive 
member lies at least partly between the lay^/ comprising the gas in solid solution or 
hydride phase and the second noncontacting conductive member. 



An antifuse structure in an integrated circuit, comprising: 

first and second noncontacting^conductive members; and 

/ 

a layer comprising a gas in solid solution or hydride phase for moving the 

/ 

second conductive member relative the first conductive member. 



1 1 . The antifuse structure of/claim 10, wherein the layer comprises a material 

/ 

composition including hydrogen in solid solution or in a hydride phase. 



12. The antifuse structure of claim 10, wherein the layer comprises at least one 
of titanium, hafnium, niobium, tantalum, thorium, vanadium, and zirconium, and 
hydrogen in solid solution or in a hydride phase. 

13. The antifuse structure of claim 10, wherein the first noncontacting 

/ 

conductive member lies at least partly between the layer comprising the gas in solid 
solution or hydride phase and the second noncontacting conductive member. 
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14. An antifuse structure in an integrated ciroOit, comprising: 
first and second noncontacting conductive members; and 
a layer adjacent to one of the first and second noncontacting conductive 

members and comprising at least one of titanium, hafnium, niobium, 
tantalum, thorium, vanadiumf and zirconium, and hydrogen in solid 
solution or in a hydride phase. 

1^5. An antifuse structure in an integmted circuit, comprising: 
first and second noncontacting conductive members; and 
a layer adjacent to one of the first and second noncontacting conductive 
members and comprising at least one of a metal hydride, Pb304, 
Pb02, HgO, Agp, MnO^, Agp, K3N, Rh,K ReNo.43, C03N, Ni3N, 
Cd3N2 or a compound which can be charged with hydrogen, oxygen 



or nitrogen to yield one of these compounds. 
16. An antifuse structure inUn integrated circuit, comprising: 

i 

first and second noncontacting conductive members; and 
a layer adjacent to the second noncontacting conductive members for moving 

the second cmiductive member into contact with the first conductive 

/ 

member, the layer comprising at least one of titanium, hafnium, 

/ 

niobium, tantalum, thorium, vanadium, and zirconium, and hydrogen 

/ 

in solid solution or in a hydride phase. 



1 y. An antifuse structure in an integrated circuit, comprising: 

a chamber having a bottom and a top and one or more interior walls 

extending between the top and bottom; 
a high-gas/saturatable layer at least partially within the chamber; and 
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a conductive, low-gas-saturatable layer between the h^h-gas-saturatable 
layer and the top of the chamber. 

18. The antifiise structure of claim 17 wherein the high-gas-saturable layer has a 
hydrogen-gas-solubility at least 10 times greater than that of the conductive, low- 
gas-saturatable layer. 

19. The antifuse structure of claim 17 wherein t^e chamber comprises: 
^ a substrate; and 

an insulative layer on the substrate and having an opening exposing a portion 
of the substrate, with the exposed nprtion of the substrate defining at 




least a portion of the bottom of th^chamber and the opening defining 
the interior sidewalls of the chamber. 

An antifuse structure in an integrated citcuit, comprising: 

a chamber having a bottom and a top and one or more interior walls 

extending between the top and/bottom; 
a high-gas-saturatable layer at least partially within the chamber; 
a conductive, low-gas-saturatable layer between the high-gas-saturatable 

layer and the top of the chamber; and 
first and second conductive members overhanging the top of the chamber. 



21. The antifuse structure of claim 2()|wherein the high-gas-saturable layer has a 
hydrogen-gas-solubility at least five times greater than that of the conductive, low 
gas-saturatable layer. /| 
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22. The antifuse structure of claim 20, wherein the high-g^-saturable layer 
comprises at least one of titanium, hafnium, niobium, tantajpm, thorium, vanadium, 
and zirconium. 



23. 




The antifuse structure of claim 20 wherein the Chamber comprises: 
a substrate; and 

an insulative layer on the substrate and havirfg an opening exposing a portion 
of the substrate, with the exposed pizSrtion of the substrate defining at 
least a portion of the bottom of the chamber and the opening defining 
the interior sidewalls of the chamber. 

An antifuse structure in an integrated circuit, comprising: 

a chamber having a bottom and a top/and one or more interior walls 

extending between the top and bottom; 
a conductive layer within the chamber; 

a layer within the chamber between the conductive layer and the bottom of 
the chamber, and comprising a material having a hydrogen-gas- 
solubility at least 10 times greater than that of at least a portion of the 
conductive layer; and^ 

first and second conductive members overhanging the top of the chamber. 



25. The antifuse structure of flaim 24 wherein the chamber comprises: 
a substrate; and 

an insulative layer on tKe substrate and having an opening exposing a portion 
of the substrate, with the exposed portion of the substrate defining at 
least a portion of the bottom of the chamber and the opening defining 
the interior sidewalls of the chamber. 



Att rneyD cket 303.523US1 



20 



Micron 98-0522 



21 

26. The antifuse structure of claim 24 wherein t|ie first and second conductive 
members overhang the chamber by at least 250 angstroms. 



L 



27. The antifuse structure of claim 24, whereirj the layer comprises at least one 
of titanium, hafnium, niobium, tantalum, thoi 
hydrogen in solid solution or hydride phases 



of titanium, hafnium, niobium, tantalum, thorium.' vanadium, and zirconium, and 




28. The antifuse structure of claim 24, wherein the layer within the chamber 



comprises Pb304, Pb02, HgO, Ag20, MnOj, Ag; 
or Cd3N2. 



O, K3N, Rb3N, ReNo.43, C03N, Ni3N, 



29. The antifuse structure of claim 24, wherein the conductive layer comprises at 

f 

least one of aluminum, copper, silver, and gold; 

I 

I 

30. An antifuse structure in an integrated circuit, compnsmg: 

a chamber having a bottom and a top and one or more interior walls 

k 

extending between the top and bottom; 

I 

a conductive layer within the chamber and comprising at least one of 

aluminum, copper, silver, an igold; 

j 

a layer lying within the chamber between the conductive layer and the 



bottom of the chamber, and comprising at least one of titanium, 
hafnium, niobium, tantalum,ithorium, vanadium, and zirconium, and 
hydrogen in solid solution 05 in one or more hydride phases or at 



least one of Pb304, Pb02, HgO, AgjO, Mn02, Ag20, K3N, Rb3N, 

ReNo43, C03N, Ni3N, or Cd3N2; and 

I 

first and second conductive membys each overhanging the top of the 
chamber by at least 250 angstroms. 
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33. 



22i 



rein the chamber comprises: 



The antifuse structure of claim 30 w\ 
a substrate; and 

an insulative layer on the substrate and having an opening exposing a portion 
of the substrate, with the expost d portion of the substrate defining at 
least a portion of the bottom of^the chamber and the opening defining 
the interior sidewalls of the chamber. 

An antifuse structure in an integrated/circuit, comprising: 

a chamber having a bottom and a topland one or more interior walls 

extending between the top aim bottom; 

a conductive layer within the chamber and comprising at least one of 

aluminum, copper, silver, and gold; and 

I 

first and second conductive members each overhanging the top of the 
chamber by at least 250 angstroms. 



I 



The antifuse structure of claim 32 wherein the chamber comprises: 
a substrate; and I 
an insulative layer on the substrate]; 



I 



and having an opening exposing a portion 



of the substrate, with the exposed portion of the substrate defining at 



least a portion of the bottom of the chamber and the opening defining 

I 



the interior sidewalls of the chamber, 




An antifuse structure in an integrated circuit, comprising: 



a chamber having a bottom and a top and one or more interior walls 
extending between the t Jp and bottom; 



a conductive layer within the chamber and comprising at least one of 

I 

aluminum, copper, silver, and gold; and 
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first and second conductive members each overhanging the top of the 

chamber by at least 250 angstroms a^d contacting the conductive 
layer within the chamber. 

35. The antifuse structure of claim 34 wherein |he first and second conductive 
members are fused to the conductive layer. 

I 

A^36 A structure for a programmable electrical connection in an integrated circuit, 
comprising: | 

a chamber having a bottom and a top and one or more interior walls 

/ 

extending between the top and /bottom; 




a conductive layer within the chamber; and 

one or more conductive members, e£^ch overhanging the top of the chamber. 

I 

A programmable electrical connection comprising: 
a layer having a cavity; / 

first and second conductive mernbers having respective first and second 

ends overhanging the cavity; 
a third conductive member in^the cavity spaced from the first and second 

ends; and 

means for displacing the thifd conductive member toward the first and 
second ends of the^first and second conductive members. 



38. The programmable electrical connection of claim 37 wherein the means for 



displacing the third conductive member toward the first and second ends includes a 
layer comprising a gas in soli^ solution or in a hydride phase or a layer comprising 
at least one of the foUowin/compounds: Pb304, Pb02, HgO, AgjO, Mn02, Ag20, 
K3N, Rb3N, ReNo.43, CoM^h^^ or Cd3N2. 
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39. A structure for a programmable Electrical connection in an integrated circuit, 
comprising: 

first and second conductive mendbers; and 

means for moving the second coi^ductive member relative the first 
conductive member. 

An integrated circuit comprising: 
one or more transistors; and 

one or more programmable electrical connections integral to the circuit and 

coupled to each of the one of more transistors, with each 

I 

programmable electrical connection compnsmg: 
at least a first and a second conductive member; and 
means for moving the second conductive member relative the first 
conductive member. 




41. The integrated circuit of claim 40, wherein the means for moving the second 
conductive member relative the first conductive member moves the second 

l 

conductive member toward the first conductive member. 



42\ An integrated circuit comprising: 
^-^ne or more transistors; and 




one or more programmable electrical connections, with each coupled to at 
least one of the one or mpre transistors and comprising: 
at least a first and a second conductive member; and 
means for moving the second conducfive member relative the first 
conductive member. 
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43. The integrated circuit of claim 42, whdrein the means for moving the second 
conductive member relative the first conductive member moves the second 
conductive member toward the first conductive member. 




A programmable logic array comprising 

e or more transistors; and 
one or more programmable electrical connections coupled to each of the one 
or more transistors, with each programmable electrical connection 
comprising: 

first and second conductive members; and 

means for moving the second conductive member relative the first 
conductive member. 



45. The integrated circuit of claim 44, wherein the means for moving the second 



conductive member relative the first conductivel member moves the second 



conductive member toward the first conductive 




member. 



An integrated memory circuit comprising: 
one or more memory cells; 
one or more redundant memory cells; and 
one or more programmable electrical connections coupled to each of the one 

or more redundant memory c^lls, with each programmable electrical 

connection comprising: 

first and second conductive members; and 

means for moving the second conductive member relative the first 
conductive memberl' 
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47. A system comprising: 
a processor; and 

an integrated circuit, with the integr^ed circuit including one or more 

programmable electrical connections coupled to each of the one or 
more redundant memory cells, w\th each programmable electrical 
connection comprising: 
first and second conductive members; and 

means for moving the second conductive member relative the first 
conductive member. 

A method of making an antifuse in an integrated-circuit assembly, the 
od comprising: 

brming an opening in an insulative layer; 
forming a metal layer in the opening; 

forming a metal-oxide layer on the metal layer, 

II 

forming a conductive layer on the metal-oxide layer; and 



forming at least one conductive member on 
overhangs the opening. 

49. The method of claim 48, v/herein the metal 
least one of titanium, hafnium, niobium, tantalum, 
zirconium. 



I 



le insulative layer which 



ayer in the opening comprises at 
jthorium, vanadium, and 



50. The method of claim 48, wherein the condjbctive layer comprises at least one 
of aluminum, gold, silver, and copper. 



51. The method of claim 48, wherein the conductive member on the insulative 



T 



layer overhangs the opening by at least 250 angstroms 
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52^ A method of making an antifu^ in an integrated-circuit assembly, the 

method comprising: 

a step for forming an openini^ in an insulative layer; 
a step for forming a metal layer in the opening; 
a step for forming a metal-pxide layer on the metal layer, 
a step for forming a conductive layer on the metal-oxide layer; and 
a step for forming at leasf one conductive member on the insulative layer 
which overhangs the opening. 

53. The method of claim 52, wherein the metal layer in the opening comprises at 
least one of titanium, hafnium, niobium, tantalui^, thorium, vanadium, and 
zirconium. 

54. The method of claim 52, wherein the ^^onductive layer comprises at least one 
of aluminum, gold, silver, and copper. 

55. The method of claim 52, wherein/the conductive member on the insulative 
layer overhangs the opening by at least 250 angstroms. 




56. A method of making an ailq^se in an integrated-circuit assembly, the 
metljod comprising: ^ 

forming an opening in an insulative layer; 

// 

forming a metal layer in the opening; 

forming a metal-oxide l/yer on the metal layer, 

forming a conductive l^yer on the metal-oxide layer; 

forming at least one conductive member on the insulative layer which 



overhangs the opening; and 
at least partially salurating the metal layer with a gas. 
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57. The method of claim 56, wherein the metal layer inihe opening comprises at 

ium, vanadium, and 



least one of titanium, hafnium, niobium, tantalum, thori 
zirconium. 



58. The method of claim 56, wherein the co^uctive layer comprises at least one 
of aluminum, gold, silver, and copper. 

59. The method of claim 56, wherein the conductive member on the insulative 
layer overhangs the opening by at le^t 250 angstroms. 




60?N A method of making an an^fuse in an integrated-circuit assembly, the 
method comprising: 

a step for forming an evening in an insulative layer; 
a step for forming a metal layer in the opening; 
a step for forming ^netal-oxide layer on the metal layer, 
a step for forming conductive layer on the metal-oxide layer; 
a step for formii^ at least one conductive member on the insulative layer 

whichyoverhangs the opening; and 
a step for at /east partially sati/rating the metal layer with a gas. 




61 . A method of operating an /ntifuse in an integrated circuit, the method 
comprising: 

at least partially saturating a portion of the antifuse with a gas; and 
releasing gas from tjie saturated portion of the antifuse to program the 
antifuse. 
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62. A method of operating an antifuse in a^ integrated circuit, the method 
comprising: 

a step for at least partially saturating a p&rtion of the antifuse with a gas; and 
a step for releasing gas from the saturated portion of the antifuse to program 
the antifuse. 



63. A method of operating an antifuse in an integrated circuit, the method 
mprising: 

at least partially saturating a first member o: 
releasing gas from the first member; and 
in response to releasing gas from the first 
into contact with a third member. 




the antifuse with a gas; and 
lember, moving a second member 



64. The method of claim 63, wherein releasing gas from the first member 
comprises heating at least the first member. 

6^5. A method of operating an antifuse in integrated circuit, the method 
comprising: 

a step for at least partially saturating^ first part of the antifuse with a gas; 
a step for releasing gas from the first member; and 
a step for moving a second member into contact with a third member, in 
response to the step for rdeasing the gas. 

/ 

A method of operating one or more antifuses in an integrated circuit, with 
eacn^ntifuse having a normally open electrical connection, the method comprising: 
at least partially saturating ^ portion of one or more of the antifuses with a 
gas; 

releasing gas from the s/turated portions of one or more of the antifuses; and 
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in response to releasing gas from tfijp saturated portions of the one or more of 
the antifuses, closing the normally open electrical connection of the 
one or more of the antifuses. 

67. The method of claim 66, wherein at leAst partially saturating a portion of one 



or more of the antifuses with a gas comprises at 
hydrogen. 



least partially saturating a layer with 



68. The method of claim 66, wherein releasing gas from the saturated portion of 



the one or more antifuses comprises heating the 



saturated portion. 



A 

\^ "^^^^V. ^ niethod of operating one or more programmable electrical connections in 
^ ^ an integrated circuit, the method comprising: I 

at least partially saturating a portion oflone or more of the programmable 

electrical connections with a gas; 
releasing gas at a first rate from the saturated portions of one or more of the 



programmable electrical connections; 
in response to releasing gas at the first rate from the saturated portions of the 



one or more of the programmable electrical connections, changing 

electrical status of the one or more of the programmable electrical 

connections; and j 

releasing gas at a second rate different from the first rate from the saturated 

/ 

portions of one or more of the antifuses. 



70. A method of operating one or more programmable electrical connections in 
an integrated circuit, the method conmrising: 

a step for at least partially saturating a portion of one or more of the 
programmable elect^cal connections with a gas; 
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a step for releasing gas at a firk rate from the saturated portions of one or 
more of the programmaale electrical connections; 

a step for changing electrical status of the one or more of the programmable 
electrical connections, in response to initiation of the step for 
releasing gas at the first ratdfrom the saturated portions of the one or 
more of the programmable electrical connections; and 

a step for releasing gas at a second rate different from the first rate from the 
saturated portions of one or more of the antifuses to disarm the one or 
more of the antifuses. 



1 . A method of operating a programmable electrical connection in an integrated 
circuit, the method comprising: 



applying a voltage to a resistor; 

heating a hydride, oxide, nitride, orJcarbonate compound in response to 

applying the voltage to the resistor; 
releasing or evolving a gas from the hydride, oxide, nitride, or carbonate 

compound in response to tieating; and 
moving a first conductive element relative a second conductive element in 

responsive to releasing orLvolving the gas. 
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